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CLAIMS 





1. A softwaie implenwited n^hodology for d^amining the pK. of a molecule of 

interest comprising the following steps: 

a) determine the hiemchical atom type connectivity tree not^ 

each atmn t^ occurs for each ionizable group on eadi mdecule of a sems of 
HKrtecules for whidi an e)q;)erimntally determined pK. is known; 

b) place eadi of the d^ermined atrai types noting the number of times eadi atom 
type occurs for each hierardiically <tetermined connectivity tree in a row of adata 
table along with the experimentally detormined pK, the molecule from which 
the tree was d^mnined; 

c) using the partial least squares (PLS) Aatistical mrthodology, extract coefficients 
associated with eadi atom type represented at eadi hierardiical level; 



d) 



mine the hierarchical atom type cmnectivity tree noting the number of times 



each atcmi type occurs for the molecule of interest; and 
e) multii^y the number of occurrences of each atom type in the molecule of interest 
by the PLS coeffidoit determined for that atom type and sum the resulting 
multiplications to obtain the predicted pK,. 

2. Hie meftod of claim 1 in v^iidi each atom type from the hierarchical atom 
connectivity tree in stqis a and d for each ionizable grcH^) on each mcriecule is placed into a 
separate bin in a bit string. 

3. The n^uxl of claim 2 in whidi the extracted codfidmts are associated with tfie 
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a^yfmpriale bin in the hit string. 

4. (new) The method oi claiiii 1 ih WHii^i in step l.a the ionizable groiq> is selected 
fnMn the group consisting of C.3 - sp' carbon, N.3 - $^ nitrogen, N.2 - ^ nitrogen, N.ar - 
aromatic nitrogen, N.am - amide nitn^oi, N.pl3 - planar sp? nitroga, 0.3 * oxygoi, and 
S.3 - sp' sulfur. 

5. (new) The method of claim 4 in which eadi atom type from the hicfarch^ 
ccmnectivity tree ki ttcps a and il for each ionizable groi^ on eadi molecule is placed into a 
separate bin in a bit string. 

6. (new) The method of claim 5 in whidi the extracted coefficients are associated 
with the ^^mpriate bin in die bit string. 

7 . (new) A software implraiented methodology for predicting the pK. of a molecule 
of interest using atom types and partial least squares (PLS) comprising die following steps: 

a) determine the hierudiical atom type connectivity tree noting the number of times 
eadi atom type occurs for eadi ionizable atom type on eadi mc^ule of a series 
of molecules for which an experimentally determined pK. is known; 

b) place each of the determined atom types noting the number of times each atom 
type occurs fweach hierarchically demnined connectivity tree in a row of a data 
table along with the exp^mentally det^mined pK. of the molecule horn which 
the tree was determined; 

c) using the partial least squares (PLS) statistical metiiodcriogy, extract coefficients 
associated witti each atom type rqnesented at each hiemdiical level; 

d) d^ermine tht hierardiical atom type connectivity tree noting die numbv of times 
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s 

each atom type occurs for eadi ionizable atom type for the molecule of interest; 
and 

e) multijdy the numb^ of occurrences of each itom type in the molecuk of interest 
by the PLS coefficient determined for that atom type and sum the resulting 
multifdications to obtain the imdicted pK.. 

8. (new) The method of claim 7 in which eadi atom type frcrni the tuenu:chical at(Mn 
connectivity tree in stq» a and d for eadi ionizsd>le atmi type on each molecule is placed into 
a separate bin in a bit string. 

9. (new) The m^hod of claim 8 in which the extracted coefficients are associated 
with the ai^minriate bin in the bit string. 

10. (new) The m^od of daim 7 in which in stq> La the ionizaUe atom type is 
selected from the gnnqi conading of C.3 - sp' carbm, N.3 - ^ nitn^en, N.2 - nitrogm, 
N.ar - arcHnatk nitrc>gen, N.am - amide nitrogen, N.fdS - planar vf^ nitrogen, 0.3 * sp' oxygen, 
and S.3 - ^ sulfur. 

lL(new) The method of claim 10 in whidi eadi atcrni type from the hierarchical 
atCHn connectivity tree in stq>s a and d for eadi ionizable atcmi type on each molecule is placed 
into a sqKurate bin in a bit string. 

12.(new) The mediod of claim 11 in which the extracted coefficients are associated 
with the api»opriate bin in the bit string. 
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